Objective: The impact of maternal psychosocial stress on young children's mental difficulties is unclear. This study investigated the joint effects of the socioeconomic status and parent-child relationships on emotional and behavioral difficulties in preschool children. Methods: The case-control study included 1416 mothers and their 4-6 year-old children pairs, living in Kaunas city, Lithuania. The parent-child relationships were measured using the Parent-Child Dysfunctional Interaction subscale. Children's mental health difficulties were assessed by the Strengths and Difficulties Questionnaire. We used logistic regression models to indicate the strength of the associations. Results: Lower socioeconomic status women more often than higher ones reported pathological mother-child relations. Low education level was associated with statistically significant increase adjusted odds ratios for emotional symptoms and total behavioral difficulties. With reference to the group of better-educated mothers and normal mother-child relations, low education and pathological mother-child relations statistically significantly increased the risk of total difficulties in 4-6 year-old children; the adjusted odds ratios were 2.45; 95% CI 1.51-3.99. Conclusions: Pathological mother-child relations strengthened the effect of lower education on the increased risk of emotional and behavioral difficulties in preschool-age children. Measures oriented towards health behavior and psychosocial difficulties management may decrease children's emotional and behavioral difficulties.
Introduction
Psychosocial environment in early childhood influences the health and well-being of the growing individual, and may also impact the later development of emotional and behavioral difficulties in adults' health [1, 2] . The prevalence of serious emotional and behavioral difficulties among children varies significantly depending on the study methodology, and the criteria and methods used for mental health disorder estimation, it ranges from 5% to 26% [3] . The causes of mental difficulties in childhood are numerous and inter-related. The individual and contextual factors, such as the family's socioeconomic status (SES), parenting stress, and other environmental exposures, may influence children's emotional and behavioral difficulties [4] . Family climate has a significant impact in predicting behavior difficulties in children. There is some evidence that the impact of stressful parenting behavior on a child's mental health might be associated with the child's biological pathways through stress hormone secretion [5] and genetic sensitivity [6] . Stress and unfavorable environmental exposures may trigger epigenetic changes, leading to altered metabolic pathways involved in the etiology of chronic diseases [7] .
Previous studies have revealed that specific parenting stress is related to children's emotional difficulties [8] and behavioral difficulties [9] , and that lower SES is associated with increased numbers of unhealthy behaviors [10] .
Although problematic behavior in children and adolescents has frequently been associated with unfavorable social environment, it is unclear to what level this relationship is affected by the mode of parent-young child relationship. Most of the above-mentioned studies were cross-sectional, used small sample sizes, and separately analyzed the impact of socioeconomic status and parenting stress on children's mental health. Different measures were used to assess family functioning and parenting stress across numerous studies and countries, different attempts were made to control for confounding variables, and thus the influence of the psychosocial environment in the association with young children's emotional and behavioral difficulties remains vague.
To our knowledge, the current study is one of the first to use a large sample size of mother-child pairs in the study of the joint effect of maternal education level and mother-child relations on the risk of mental difficulties in 4-6 year-old children. This study employed psychologically valid instruments to measure dysfunctional parent-child interaction and young children's emotional and behavioral difficulties in a large nested case-control study from Kaunas city, Lithuania, controlling for the impact of the main risk factors for mental difficulties. We hypothesized that children in low educated families are more often exposed to dysfunctional mother-child interactions, and are more likely to have emotional and behavioral difficulties.
Materials and Methods

Participants
The children and families represented in our study were enrolled in the Kaunas population-based pregnant women cohort study in 2007-2009, which included 4260 participants [11] . In 2012-2013, we invited 3294 mothers and their 4-6 year-old children to participate in this study. We received responses to a postal questionnaire from 1489 mothers whose residence address from the childbirth (response rate 45.2%) had not changed. This study used the similar inclusion criteria and a flow chart of the studied population as have been provided previously [12] .
Because some data on children's mental health were missing, this study included 1416 participants' pairs. All of the parents provided written informed consents, and the study protocol was approved by the Lithuanian Bioethics Committee on 30 April 2012, resolution No. 6B-12-147. The study complies with the Declaration of Helsinki. This nested case-control study explored the relationship between mother-child interactions, SES, and the risk of emotional symptoms, conduct problems, hyperactivity, and peer problems, and the sum of the problems as the total difficulties score (TDS) in 1416 4-6 year-old children. Children mean age was 4.67 years, 49.2% of all the children participants were boys and 50.8% girls. Cases of children's total mental difficulties (TDS) were identified in the studied population (N = 230), and were compared with the reference group of children without the TDS (N = 1186).
Measurements
Data on baseline characteristics and exposures were collected by standardized questionnaires [11, 13] . The mothers reported on their residential history, family status, age, education level, SES, occupation, job during pregnancy, health behavior, chronical disease, birth outcomes, children's development, mother-child interactions, their children's mental health difficulties, and other covariates.
Children's mental health difficulties were measured by the parent version of Strengths and Difficulties Questionnaire (SDQ), which is recommended for the screening mental health difficulties in a community sample among 4-16 year-old children [14] . The questionnaire was designed to assess emotional and behavioral difficulties in children. The following four subscales were used: conduct problems (e.g., "Often fights with other children and bullies them"); hyperactivity (e.g., "Constantly fidgeting or squirming"); emotional problems (e.g., "Many worries, often seems worried"); and, peer relationship problems (e.g., "Gets along better with adults than with other children. There are five items per subscale. All of the subscales are summed up to generate the total difficulties score (TDS). The participants' responses are provided on a 3-point Likert scale that ranges from 0 (indicating strong disagreement) to 2 (indicating strong agreement), scoring 0, 1, and 2, respectively. Higher scores on the SDQ indicate more emotional and behavioral difficulties. In our sample, the mother-reported total difficulties score of the SDQ had a Cronbach's alpha of 0.78. The internal consistency of each subscale was as follows: conduct problems: 0.62, hyperactivity: 0.64, emotional difficulties: 0.63, and peer relationship problems: 0.62. These alphas were in line with those found in previous studies [15] . Three categorical variables were created by using percentiles as cut-off points: normal-below the 85th percentile, borderline-the 85th to the 90th percentile, and mental health difficulties (pathological)-above the 90th percentile. In a stratified analysis, children's mental health difficulties were defined by using the "normal" cut-off point (below the 85th percentile) as a reference group.
Exposure Assessment
The self-reported maternal education level was used as the SES indicator [16] . Maternal education level was classified as low education (10 or fewer years), medium (non-university) education, or good (university degree). In categorical analyses, the maternal education level was treated as "low" if the education was 10 or fewer years and "better if the education was more than 10 years.
To evaluate maternal self-reported mother-child relationships, we used the Parent-Child Dysfunctional Interaction subscale (PCDI) of the Parenting Stress Index short form (S-PSI/SF) [12, 17, 18] . The PCDI subscale measures of the parent-child interactions index. In this study, the internal consistency of the S-PSI/SF, as measured by Cronbach's alpha, was 0.91. Three categorical variables were created by using percentiles as cut-off points: normal-below the 85th percentile, borderline-the 85th to 90th percentile, and pathological parent-child relations-above the 90th percentile. In a multivariable analysis, parent-child interaction status was analyzed as a categorical variable with mother-child relations below the 85th percentile as the reference group. In the absence of "standard", which could be used as a basis for establishing a cut-off point for young children in an epidemiological study of the community sample, we used 85th percentile as a borderline to assess young children mental difficulties in this epidemiological study, and assessed the prevalence of children mental difficulties in the three exposure (parent-child relations) groups: normal-scores below the 85th percentile, borderline-the 85th to 90th percentile, and pathological parent-child relations-scores above the 90th percentile. Scores above the 85th percentile are considered to be borderline clinically significant [19, 20] .
Statistical Analysis
First, in the studied population, we identified all of the children who had mental health difficulties. Subsequently, we assessed the frequency of the risk factors in case subjects and the frequency of the risk factors in the subjects of the reference group. Analyses in this study were conducted using the methods described by Jekel et al. [21] . Procedures of the univariate analysis and multivariate logistic regression models were used to determine the most reliable and robust prediction of children's emotional and behavioral difficulties using the selected risk factors. We used chi-squared and univariate logistic regression analyses to the compare values and frequencies of the baseline characteristics by children's emotional symptoms, conduct problems, hyperactivity and peer problems, maternal education level, and by mother-child relations of the study subjects. Mother-child relations were analyzed as a categorical variable with "normal" mother-child relations as the reference group. The covariates that were related to an increased risk of children's emotional and behavioral difficulties and whose univariate test showed a statistically significant association (p < 0.05), with the outcome being treated as predictors of mental difficulties and were retained for inclusion in multivariate logistic regression analyses.
A hierarchical approach was used in the regression models to assess whether the associations between the exposure to pathological mother-child relations and lower education and 4-6 year-old children's emotional and behavioral difficulties were affected by risk factors obtained from the analysis or those that changed the adjusted odds ratios (aOR) by 10% or more. The exposure effects were estimated as adjusted odds ratios with 95% confidence intervals (CI). Odds ratios were adjusted for individual-level covariates that could potentially affect the strength of the association: maternal age, family status, education, smoking, and the child's sex, birth weight, siblings, and sedentary behavior.
In the stratified analysis, seeking to assess the joint effect of maternal education level and mother-child relations on the risk of total mental difficulties in 4-6 year-old children, the reference group was better-educated mothers with normal mother-child relations.
All of the statistical analyses were performed using SPSS version 20.0 (IBM Corporation, New York, NY, USA).
Results
The analyses of non-participant's characteristics on the basis of data available from the at-birth questionnaire revealed that the demographic variables of the non-participants were not statistically significantly different from those of the participants with regard to the education level, other characteristics, and birth outcomes. Table 1 presents the comparison of the participants' characteristics by children's mental health difficulties and the chi square test for linear trend for every studied mental health difficulties associated with the increase in parent-child relations scores. The two compared groups of children with mental health difficulties (case group) and without difficulties (reference group) differed significantly concerning the some studied risk factors: children with emotional symptoms differed by secondhand smoking, maternal education level, the child's birth order, birth weight, sedentary behavior, and mother-child relations; the children with conduct problems differed by family status and parent-child relations; children with hyperactivity differed by parent-child relations; and, children with peer problems differed significantly concerning the family status, secondhand smoking, maternal age and education level, the child's birth order, birth weight, and parent-child relations. The chi square test for linear trend suggests that there is a relatively good correspondence between the increase in parent-child relations scores and the prevalence of all studied mental health difficulties in young children. The variables that statistically significantly differed between the comparison groups were treated as potential risk factors for children mental difficulties and were included in the multivariate analyses. Table 2 presents the comparison of the participants' characteristics by children's total behavior difficulties. The two compared groups of children with total difficulties (case group) and without difficulties (reference group) differed significantly concerning the family status, maternal education level, exposure to tobacco smoke, the child's sex, birth order, and mother-child relations. The prevalence of total difficulties was higher among children of lower educated mothers than among those of the better educated ones. In this study, 34.0% of the mothers reported borderline and pathological relations with their children. The findings suggest an increased prevalence of total difficulties of children that are exposed to parent-child borderline relations characterizing scores, and those exposed to pathological parent-child relations scores to compare with scores below the 85th percentile. Total difficulties scores below the 85th percentile had a prevalence of disorders 13.2%, the 85th to 90th percentile had a prevalence of disorders 15.9%, while the scores above the 90th percentile had the prevalence of disorders of 51.9%. Univariate logistic regression analyses showed that the prevalence of total behavioral difficulties increased linearly with higher SDQ parent-child relations scores, and the chi-squared test for trend was 48.937, p = 0.000 ( Table 2 ). The analyses suggest that there is a relatively good correspondence between the increase in parent-child relations SDQ scores and the odds ratios of total behavior difficulties in young children. In the univariate analysis, tobacco smoke was associated with statistically significant increase odds ratios for total behavioral difficulties (OR 1.68; 95% CI 1.26-2.24). The variables that statistically significantly increased crude odds ratios in the univariate analysis were treated as potential predictors of children's total behavioral difficulties and were included in the multivariate analyses. In the next step of analysis, using multivariate models, we investigated the associations between low maternal education, borderline and pathological mother-child relations, and children's various mental health difficulties. The odds ratios were adjusted for selected individual-level covariates that could potentially affect the strength of the associations. Table 3 presents the prevalence of children's emotional and behavioral difficulties (%) in the total sample and the associations between low maternal education, borderline and pathological mother-child relations, and children's various psychological problems, as adjusted odds ratios. The overall prevalence rates of emotional and behavioral difficulties among children aged 4 through to 6 years were 16.2% for total difficulties and 17.3%-for emotional symptoms. In the multivariate model, the odds ratios of the studied mental health difficulties tended to be higher for children with lower maternal education; however, statistically significant increased odds ratios were found only for emotional symptoms (by 43% (aOR 1.43; 95% CI 1.00-2.05)) and for total difficulties (by 44% (aOR 1.44; 95% CI 1.02-2.08)). Borderline and pathological mother-child relations increased the odds ratios of children's mental health difficulties. Statistically significantly higher odds ratios were found for emotional symptoms, conduct problems, peer problems, and for total difficulties. These associations remained robust after adjustment for the marital status, education, and smoking, age at childbirth, the child's sex, birth weight, siblings, and sedentary behavior. Based on this evidence, we concluded that lower maternal education and borderline and pathological mother-child relations were independent risk factors for children's mental health difficulties. Our findings showed that the unfavorable environment in early life (such as low socio-economic status associated with low maternal education) and exposure to tobacco smoke could increase the risk of emotional and behavioral difficulties later in life. Table 3 . Associations between low maternal education, borderline/pathological mother-child relations, and children's mental health difficulties as adjusted odds ratios and their 95% confidence intervals (CI).
Children Mental Health
Cases ( To study the combined effects of low maternal education and dysfunctional mother-child relations, we in stratified models simultaneously evaluated the risks associated with mother-child relations, education level, and the risks of emotional and behavioral difficulties among 1416 4-6 year-old children ( Table 4 ). The prevalence of total difficulties in children of better-educated mothers with normal parent-child relations was 12.4%, as compared to 17.0% in the group of low educated mothers with normal parent-child relations. Borderline and pathological parent-child relations significantly increased the prevalence rate of total difficulties in both groups-to 19.6% and 29.5%, accordingly. With reference to the group of a better education level and normal mother-child relations, borderline and pathological mother-child relations by more than two-fold (aOR 2.11) increased the risk of emotional difficulties in better-educated women's children, while in lower educated mothers' children, the risk increased by 2.65 times (aOR 2.65; 95% CI 1.65-4.28). Similar results were observed for conduct problems, peer problems, and total difficulties. Among 4-6 year-old children of low educated mothers with borderline and pathological mother-child relations, the risk of total difficulties was by 2.45-fold higher (aOR 2.45; 95% CI 1.51-3.99). The results showed that dysfunctional mother-child relations strengthened the effect of lower education on the increased risk of emotional and behavioral difficulties in preschool-age children. These findings were robust after adjustment for marital status, smoking, age, and the child's sex, birth weight, siblings, and sedentary behavior. Table 4 . Joint effects of maternal education and dysfunctional relations on children mental health difficulties (the referent group of stratified analysis: higher education and normal parent-child relations). 
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Discussion
Prior studies have mostly separately studied the impact of family climate and SES on emotional and behavioral difficulties in school-age children and adolescents. To our knowledge, this study was one of the first to examine the association between pathological mother-child relations associated with SES and emotional and behavioral difficulties in 4-6 year-old children by using psychologically valid instruments in a large population-based sample and by controlling the impact of potential confounding variables. Therefore, comparisons of our findings with observations from similar studies were limited. This study found evidence that the psychosocial factor-pathological mother-child relations-strengthened the effect of lower maternal education on the increasing risk of emotional and behavioral difficulties in 4-6 year-old children. Our study supports the hypothesis that children in low educated families are more often exposed to dysfunctional mother-child interaction and are more likely to have emotional and behavioral difficulties. Moreover, children with behavioral difficulties were more often exposed to unhealthy modifiable behaviors, such as tobacco smoke and dysfunctional mother-child relations. These findings suggest that measures oriented towards psychosocial stress management and health behavior should be encouraged among parents in order to decrease the risk of emotional and behavioral difficulties in their children.
In the total sample of 4-6 year-old Kaunas children, the prevalence of total difficulties was 16.2%, and it was similar to that reported in the European study that used the SDQ for screening mental health difficulties among 6-11 year-old children (15.5%) [22] . The prevalence of mental health difficulties among children and adolescents in Germany is between 10% and 18% [23] . The overall prevalence rates of mental health difficulties among Chinese children were 7.6%, and for total difficulties were 10.9% [24] . The similar prevalence of total mental difficulties reported in the European study that used the SDQ for screening mental health difficulties among 6-11 year-old children, suggest that in this study, used scores of the 85th percentile may be a cut-off score in epidemiological studies for screening young children mental difficulties.
The study of the associations between the participants' characteristics and children's total difficulties confirmed the following predictors of young children's mental health difficulties: a single mother, lower maternal education, and exposure to tobacco smoke, pathological mother-child relations, the child's male sex, and being the first child. Low maternal education level increased the children's risk of total difficulties by 44% (aOR 1.44; 95% CI 1.02-2.08), and borderline and pathological mother-child relation-by 69% (aOR 1.69; 95% CI 1.24-2.31).
These results are consistent with the increasing body of evidence that multiple psychosocial and biological factors are associated with children's mental health, and children with many risk factors are at a higher risk [25] . Parenting practice and the parents' separation or divorce are significant risk factors [26] , other factors influencing the children's mental well-being are mother's socioeconomic status, as well as other household characteristics [10] . Unfavorable prenatal and early-life environmental factors, lower social competence [1] , and social disadvantage are considered to be potential risk factors for mental health disorders in childhood [27] . Our findings on an adverse impact of tobacco smoke on young children's mental health are in line with the results of the studies reporting that household smoking can lead to behavioral difficulties in children, particularly emotional and behavioral disorders [28] .
In this study, the prevalence of total difficulties in 4-6 year-old children was associated with SES: it was significantly higher in children born to mothers with lower education levels than in children of better-educated mothers. Recent studies have presented similar results showing that lower maternal education was significantly related to higher SDQ scores and much stronger associations with mental health disorders of children [10, 29] .
The results of this study showed that the prevalence of total difficulties in 4-6 year-old children was also associated with mother-child relations: the prevalence was significantly higher of children of mothers with dysfunctional mother-child interaction than in mother-child pairs with normal relations. In this study, 34.0% of the mothers reported borderline or pathological relations with their children. With reference to normal relations, borderline and pathological relations were associated with statistically significantly increased emotional symptoms, conduct problems, and peer problems. Adjusted odds ratios for total difficulties in the presence of borderline and pathological relations were 1.69, 95% CI 1.24-2.31. Our significantly higher odds ratios for pathological mother-child relationships suggest a relationship between the psychosocial environment and children's emotional and behavioral difficulties. Previous studies that analyzed risk factors predictive of the behavioral disorders, not studied combined of SES and mother-child relationships effects, demonstrated that higher levels of parenting stress were related to higher levels of children's emotional and behavioral symptoms [27, 30] . This study of the combined effects of maternal education and dysfunctional relations on children's mental health difficulties revealed that the associations varied depending on both SES and parent-child relations. With reference to better maternal education and normal mother-child relations, low education and borderline and pathological mother-child relations were associated with statistically significantly by more than two-fold increased odds ratios for emotional symptoms, conduct problems, and peer problems. Among 4-6 year-old children of lower educated mothers with borderline and pathological mother-child relations, the risk of total difficulties was by 2.45-fold higher (aOR 2.45; 95% CI 1.51-3.99). The results showed that dysfunctional mother-child relations strengthened the effect of lower education on the increased risk of emotional and behavioral difficulties in preschool-age children. These findings are in line with those of a Spanish study indicating that higher levels of mothers' mental health difficulties and low SES increased the risk of 4-14-year-old children exhibiting behavioral difficulties, being hyperactive, or demonstrating antisocial behavior (10) . However, in a small study (N = 125) conducted in the USA, no evidence was found to support the premise that parental behavior mediates the association between parental stress and behavior outcomes in 5 year-old children [4] .
This study presented the evidence for the strength of the disadvantageous effects of low SES and pathological parent-child relations on early psychosocial development. Therefore, good mother-child relations can promote the development of healthy emotions and behavior regulation in their children.
Our study has advantages over the previous similar ones because of its case-control design, large sample size, and employed psychologically valid instruments to measure the mother-child interactions and children's mental health difficulties, and the use of multivariate analysis. Using individual data, we for the first time estimated the effects of low SES on the prevalence of pathological mother-child relations and jointly assessed the associations for the groups of children born to mothers with higher and lower education levels and with normal and pathological mother-child relations.
The limitations of our study include the omission of some aspects of family functioning. We cannot exclude that residual non-controlled confounding variables might have affected the observed higher risk for mental health difficulties in children of mothers with lower SES because of a less healthy environment. Other limitations include the use of subjective self-report measures of dysfunctional mother-child relations, which may have biased measures, and studying of parent-child relations data from a sample that was predominantly mothers. However, in this study, we controlled for the main variables that might have confounded the studied associations of young children's mental health difficulties. Our adjusted associations suggest that low SES and pathological mother-child relations were determinants that were associated with young children's mental health difficulties.
Conclusions
The findings of this study strengthen the evidence that being in a family with a low SES is more often associated with exposure to dysfunctional mother-child interaction and other modifiable health behavior that contributes to an increased risk of emotional and behavioral difficulties in young children. The effect of low maternal education on children's mental health depended on the quality of mother-child relationships. Our results suggest that children with total difficulties were more often exposed to tobacco smoke and dysfunctional mother-child relations, lived with low educated, single mothers, and were the first child. The findings of the study provide evidence that measures oriented towards health behavior and psychosocial difficulties management may decrease children's emotional and behavioral difficulties. The key implication is the importance of screening for behavioral difficulties in low-SES families. Future studies might focus on effects of changes in the early-life environment and the modification of predictors related to mental health in children.
